Determinants of the cytotoxicity of irinotecan in two human colorectal tumor cell lines.
Irinotecan is a drug of the camptothecin family that has proven activity in advanced colon cancer, with about 20% responses in untreated as well as in 5-fluorouracil-resistant tumors. Irinotecan is considered as a prodrug which needs to be activated to SN-38 by carboxylesterases to become able to interact with its target, topoisomerase I. The work reported here intended to identify the determinants of the cytotoxicity of irinotecan in two human colorectal tumor cell lines, LoVo and HT-29, at the level of the target of the drug and at the level of the availability of the active metabolite to the target. The cytotoxicity of irinotecan and SN-38 markedly differed in the two cell lines: irinotecan IC(50) values were 15.8 microM for LoVo cells and 5.17 microM for HT-29 cells; SN-38 IC(50) values were 8.25 n M for LoVo cells and 4.50 n M for HT-29 cells. Topoisomerase I expression (at the mRNA and the protein levels) and catalytic activity were similar in the two cell lines. Irinotecan induced similar amounts of cleavable complexes at its IC(50) in both cell lines. SN-38 induced a concentration-dependent formation of cleavable complexes, which was not significantly different in the two cell lines. Expression of the carboxylesterase CES1 was higher in HT-29 than in LoVo cells. Expression of the carboxylesterase gene CES2 was comparable in the two cell lines and much higher than CES1 gene expression. Carboxylesterase activity was extremely low using p-nitrophenylacetate as a substrate (1.45 and 1.84 pmol/min per mg proteins) and could not even be detected using irinotecan as a substrate. Cell accumulation of irinotecan was markedly different, reaching consistently higher levels in HT-29 cells than in LoVo cells. Our results indicate that (1) the cytotoxicity of irinotecan was likely due to the drug itself and not to its metabolite SN-38, and (2) that irinotecan uptake was more predictive of its cytotoxicity than topoisomerase I availability and activity in these two cell lines.